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EXECUTIVE SUMMARY 

Due to decommissioning of the Fort Richardson central heating and power plant, the fish 
hatchery operated by the Alaska Department of Fish and Game, Sport Fish Division (ADF&G) at 
Fort Richardson, needs a new long-term heat source for its water supply.  The hatchery also 
needs additional sources of pathogen-free water to eliminate the need to reuse process water, a 
practice known to facilitate pathology links between different species and age groups of fish.  
This report summarizes the investigations and analyses performed to date for using waste heat 
from the Anchorage Municipal Light and Power (ML&P) Sullivan Power Plant (Plant #2) and 
developing a new well field in the deep aquifer near Plant #2 to secure sufficient sources of 
pathogen-free water.  A conceptual plan for the project is contained in Appendix D.  The purpose 
of compiling this report was to supply information to ADF&G for their use in evaluating 
alternative means to meet their program’s stocking goals. 
 
Studies show that Plant #2 has the potential to supply the heating needs of the hatchery as well as 
current ML&P and Anchorage Water and Wastewater Utility (AWWU) heat allocations; 
potential future AWWU allocations could be met most of the time.  The ultimate success of the 
plan to use waste heat from Plant #2 to heat the hatchery process water depends on securing 
agreements that the heating needs of the hatchery will be met before those of AWWU, and that 
the hatchery needs would be second only to ML&P heating needs (e.g., to remove ice 
accumulation in the cooling tower). 
 
The conceptual design proposes construction of a new heat exchanger building in the existing 
containment area for the abandoned fuel oil storage tank at Plant #2, cold-water pipelines from 
the new wells to a manifold vault and then in a single pipeline to the heat exchanger building. 
Heated water would be conveyed via a warm-water pipeline to the hatchery.  The design includes 
controls for the well field and pipeline system, as well as for ML&P operations needs 
(emergency shutdown and regulating the amount of waste heat available for hatchery use).  
Communication system recommendations are made to ensure integration with the existing 
hatchery control system.  The intent of the design was to develop a system that would be simple 
to operate and which would also provide flexibility to accommodate other potential users of 
ML&P waste heat.   
 
Two separate wells assumed to produce 1,500 gallons per minute would be developed in a new 
well field.  The location of these two well fields was selected to provide a sufficient separation 
between them and from AWWU supply well # 9 (next to Plant #2), but also allow them to use a 
water producing section of the aquifer.  The cold water from the new wells would be combined 
in a manifold vault and then piped to the cooling tower in the newly constructed heat exchanger 
building.  The cold-water pipelines would follow existing pipeline or utility corridors to Plant #2.  
The proposed alignment for the warm-water pipeline follows an existing, cleared utility corridor 
to the hatchery and is put forward as the best route from the heat exchanger building to the 
hatchery.  To control flow and temperature, the heated water would be piped from the heat 
exchanger building to a blending tank at the hatchery.  This blending tank will allow fine 
temperature adjustments to the process water by mixing it with cold well water from existing 
hatchery well system sources.   
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The construction of this project will require several environmental and right-of-way permits.  We 
expect that the process of preparing an EA for work on Fort Richardson will be slower and more 
complex than it would be for work on civilian lands for a single federal agency.  Because of the 
multiple agencies and work on military land, the process is likely to be more time consuming 
both in terms of hours spent and in elapsed time from start-up to a signed document. 
 
The total estimated cost to permit, design, provide construction management, and construct is 
$5,470,759.  This includes a 25% contingency ($1,094,152).  The cost estimate includes 
demolition of the abandoned fuel oil storage tank at Plant #2. 
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PROJECT AUTHORIZATION AND SCOPE 

The Alaska Department of Fish and Game, Sport Fish Division (ADF&G) contracted with HDR 
Alaska, Inc. under a professional service agreement (No. IHPC-03-002, dated March 6, 2003) to 
prepare a preliminary design report for the Fort Richardson heated water pipeline study.  This 
report covers conceptual analysis and schematic design for building a heat exchange system, new 
pipelines, and the associated controls to convey groundwater from a new production well field to 
the Anchorage Municipal Light and Power (ML&P) power plant for heating and, from there, to 
the Fort Richardson Hatchery operated by ADF&G.   
 
 
PROJECT BACKGROUND 

At the Fort Richardson State Hatchery, ADF&G produces 1.7 million rainbow trout, 900,000 
Chinook salmon smolts, 250,000 Coho salmon, 100,000 catchable Chinook salmon, 80,000 
arctic char, and 100,000 arctic grayling for sport fishing management and enhancement 
throughout Southcentral and Interior Alaska.  Pathogen-free water is integral to the fish 
production process.  Currently, the hatchery uses on-site groundwater sources to supply water for 
these processes.  However, because of the limited supply of high-quality water, the hatchery re-
uses the process water several times, a practice that is known to facilitate pathology links 
between the different groups of fish.  This is a continuing concern for hatchery personnel, and 
demonstrates the need for additional sources to supply pathogen-free water.  After use, the 
process water is routed to a pond where it is treated before discharge to Ship Creek. 
 
To promote fish production, groundwater from wells is heated from approximately 35-44 °F to 
57 °F (2-7° C to 14° C).  The current heat source used by the hatchery is waste heat from the heat 
exchanger at the adjacent U.S. Army Fort Richardson central heating and power plant.  However, 
the Fort Richardson power plant is scheduled for decommissioning on October 31, 2003 as part 
of restructuring.  Therefore, the hatchery is investigating new, long-term heat sources for the 
process water.  
 
 
CONCEPTUAL ANALYSIS 

The study began by investigating three alternatives for well field locations and proposed routes 
to bring the newly developed water source to the ML&P heat source and then into the hatchery.  
The work consisted of analyzing previous well field reports in the area of the proposed well 
field, obtaining preliminary base mapping for the area, investigating proposed alternative routes 
for the pipeline, researching potential areas with contamination along the proposed alignments, 
and compiling and interpreting temperature profiles from the ML&P heat source.  Meeting notes 
from the various meetings of the involved parties are included in Appendix A. 
 
Preliminary Hydrologic Research 

Previous hydrologic assessments related to the hatchery well water supply included a review of 
existing geologic and hydrogeologic information (fall of 2000) and the exploration of subsurface 
conditions and limited aquifer testing (summer of 2002).  An initial review of the subsurface 
hydrogeologic information in the well field vicinity and a preliminary assessment of the 
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horizontal extent of the aquifer were performed using the existing well log data.  Subsequent test 
well explorations were conducted in June 2002 to determine the response at other wells and to 
fill data gaps.  The study also gathered information about the nature and extent of the aquifer 
along a hypothetical well field corridor that exhibited favorable geology (greatest aquifer 
thickness).   
 
The well field information for this water supply was previously submitted to ADF&G 
(“Evaluation of Pumping Test Data,” Shannon and Wilson, 2002), and is included as Attachment 
1.  The intent of this well field study was to investigate the nature and extent of the aquifer east 
of the Municipal Light & Power (ML&P) Sullivan Power Plant and to analyze the results of 
pumping tests performed at one of the test wells and at an Anchorage Water and Wastewater 
Utility (AWWU) water supply well (Well #9) located adjacent to the power plant. The 
subsurface information obtained from this field investigation suggests that a total of 1,500 to 
2,000 gallons per minute (gpm) may be produced from a series of wells constructed within the 
project area.  Based on this information, ADF&G decided to continue with an evaluation using 
this well water supply for the heated water pipeline evaluation. 
 
While the area aquifer shows a potential to have supplies available for the needs of the ADF&G 
hatchery, it is recommended that an additional assessment of aquifer conditions be performed in 
this area to evaluate the nature and extent of the aquifer, and determine if the well or well field 
would have any impact on AWWU Well #9 and other AWWU supply wells.  Although this area 
apparently lies within the radius of influence of AWWU Well #9, it may be impractical to 
explore further south due to pipeline costs and encroachment upon other wells, or farther east or 
southeast due to pipeline costs and potential thinning of the aquifer. 
 
Mapping, Topography, Utility, Property Information 

Project corridors were evaluated using existing information.  No new data collection surveys 
beyond walking potential alignments were made.  Existing utility corridors, property owners, 
land-use mapping, delineated wetlands, right-of-way (ROW) mapping, and general area geology 
mapping were obtained from the following sources: 
 

• Anchorage Municipal Light & Power (ML&P) 
• Chugach Electric Association, Inc. (CEA) 
• ENSTAR (gas) 
• Department of Transportation and Public Facilities (ADOT&PF) 
• Anchorage Water & Wastewater Utility (AWWU) 
• Municipality of Anchorage, Department of Public Works (MOA DPW) 
• Municipal Information System Department (MISD) of MOA 
• Bureau of Land Management (BLM) 
• United States Army 

 
Figures 1, 2, 3, and 4 show the data collected from these sources.  Delineated wetlands are not 
present along the pipeline alignments. The information gathered for the conceptual analysis is 
only preliminary and will require further analysis before preparation of project design. 
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Figure 3
Surficial Geology
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Coarse-Grained Surficial Deposits
Acronym Description Type

af Alluvial fans, conves and emerged deltas C

al Alluvium in abandoned channels and in stream terraces C

Mixed Coarse- and Fine-Grained Surficial Deposits
Acronym Description Type

c Colluvium (slope deposits) M

f fill in causew ays and other large projects M

gm glaciel and/or marine deposits, in elongate hills M

Source:

Schmoll and Dobrovolny.  Surficial Geology of Anchorage and Vicinity, Alsaka, U.S.G.S., 1972

Does not include information on peat in deposits at least 2 feet deep or areas w ith numerous

manmade cuts and f ills.
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Potential Soil Contamination 

Two locations where spills of petroleum fuels have occurred in the vicinity of the ML&P power 
plant were identified.  One location is due south of the power plant along an access road and east 
of two above ground storage tanks.  The second location is on the north side of the power plant.  
The extent and nature of this possible soil contamination has not been researched.  An 
assessment of potential environmental conflicts along the proposed route should be performed 
during the design phase of the selected project if a route through the MOA property is identified 
and suggested in the final design report. 
 
Potential Pipeline Routes 

Three potential pipeline routes were investigated (Figure 4; also Figure 1).  The three alignments 
(East, Middle, and West) allowed evaluation of alternate paths from the proposed well field to 
the hatchery.  All three alignments followed the same path from the proposed well field to the 
ML&P Power plant and from the power plant to the south side of the Glenn Highway.  This was 
done because no other alignment opportunities exist in this area.  At this point, the alignments 
deviate, with each following alternate paths for crossing the Glenn Highway and Ship Creek. 
 
East Alignment 

From the point where the alternatives diverge, the East alignment continues to parallel the Glenn 
Highway until reaching the Ship Creek highway bridge.  The pipeline crosses the highway under 
the moose path (directly adjacent to Ship Creek) and hangs off the north side of the highway 
bridge to cross both the Glenn Highway and Ship Creek.  After spanning the creek, the East 
pipeline would taper off the bridge and be buried, following the dirt road running from the Fort 
Richardson park to the hatchery.    
 
Middle Alignment 

The Middle alignment crosses the Glenn Highway near the location of the overhead electric line 
and underground gas corridor.  Once across the highway, the Middle alignment runs along the 
existing cleared corridor for the overhead electric line and the gas supply lines running to the 
Fort Richardson power plant.  The Middle alignment crosses Ship Creek near the pedestrian 
footbridge and continues to the hatchery buried under the gravel access road.   
 
West Alignment 

The West alignment crosses the Glenn Highway at the same location as the Middle alignment, 
but differs by taking the most direct path to the hatchery.  This alignment is the shortest 
alignment, but requires the construction of a new easement and clearing through undisturbed 
BLM land.   
 
Alignment Evaluation 

A matrix was developed for the three alignments to evaluate and compare the alternate routes 
(see Appendix B).  The matrix provided a scoring mechanism by evaluating several categories of 
the alignments, including clearing of corridors, utility conflicts, friction loss through piping, 
pipeline lengths, land ownership conflicts, highway and creek crossings, ease of obtaining 
permits, and constructability.  The alternatives were compared by evaluating the accumulation of 
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points assigned for each category within the individual alignment.  For example, the first 
category dealt with use of existing corridors; one point was assigned for alternatives that 
maximized use of existing corridors, while a zero was assigned to alignments that did not.  The 
points for all of the categories were totaled for each alignment and compared.  The matrix 
analysis found that the East alignment scored the highest number of points followed by the 
Middle then the West alignments.  The one component that the matrix did not account for was 
the construction costs for the routes.  
 
With the matrix analysis the West alignment was eliminated, but the Middle and East alignments 
were discussed further during a meeting with ADF&G representatives.  After discussing the two 
alternate routes, ADF&G decided the Middle alignment was the best alternative for the 
schematic design.   
 
The Middle alignment was chosen for continued investigation for two reasons.  First, the route 
length of the Middle alignment (13,500 feet) was significantly shorter when compared with the 
East Alignment (15,875 feet), creating potential construction cost savings.  Secondly, the East 
alignment would need the ADOT&PF to agree that the pipe could be hung from their Ship Creek 
bridge for the pipeline crossing over the creek and under the highway.  These negotiations would 
require additional analysis, which would add the risk of project delay, as well as adding extra 
cost and time to the overall project. 
 
 
AVAILABLE HEAT ANALYSIS 

The heat for this project comes from the Anchorage Municipal Light & Power (ML&P) George 
Sullivan generating plant (Plant 2).  The power plant produces hot water as a byproduct and 
normally dissipates the heat to the atmosphere at the cooling tower.  In this project, the heat 
would be captured for the benefit of the fish hatchery.  A building would be constructed to house 
a new heat exchanger to heat the water from the new well field.   
 
Reliability of ML&P Cooling Tower Water 

Plant #2, like any power plant, has planned outages for regular maintenance and unplanned, or 
forced, outages.  The reliability of Plant 2 would directly affect the operation of the fish 
hatchery.   
 
The power plant has three generating units.  Unit 6 is a steam turbine with its own generator.  
Units 5 and 7 are gas turbines (similar to jet engines), each turning individual generators.  Hot 
exhaust gasses from Units 5 and 7 are used to generate steam for Unit 6.  As the steam passes 
through the turbine of Unit 6, it loses temperature and pressure.  It is then condensed back to 
liquid water in the condenser.  The condenser of Unit 6 is kept cool by the cooling tower.  Hence, 
the cooling tower water is warmed by the operation of Unit 6. 
 
Two issues affect the suitability of cooling tower water for the hatchery heating system.  First, 
fluctuating water temperature causes a corresponding fluctuation in the amount of waste heat 
available.  Temperature fluctuates hourly, but except for outages, it appears that there would 
always be adequate capacity for the heating needs of the hatchery (Figure 5).  Other allocations 
of heat to AWWU are perhaps subordinate to the hatchery (see AWWU/ML&P Heat Exchanger 
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Cost Benefit Analysis, September 10, 2001, page 26).  It is evident that these subordinate 
allocations (existing AWWU 75 MMBH1 and proposed additional 75 MMBH heat exchangers, 
discussed below) would not always be met completely if the allocation to ADF&G has primacy. 
 
Second, the cooling tower water is out of service for annual Plant 2 maintenance needs.  
Maintenance timing varies, although ML&P would not normally plan more than one unit out at a 
time.  ML&P generally performs scheduled work on the various generating units during summer 
months. 

•  During normal years, the units are taken out of service for minor maintenance for a 
period of three to six weeks.  When either Unit 5 or 7 is out of service, Unit 6 can still 
operate at reduced capacity.  Unit 7 would provide about 2/3 of the maximum heat to 
Unit 6, and Unit 5 about 1/3 of the maximum heat to Unit 6. 

•  Every three years Turbine #7 is taken out of service for six to seven weeks for major 
inspections and refurbishment. During this period Unit #5 will normally remain online, 
allowing cooling tower water to be available at reduced capacity.  The converse would 
be true when Unit 5 is out of service. 

•  About every five years the steam turbine (Unit #6) is taken out of service for six to eight 
weeks, and cooling tower water would not be available.  

 
Outages, as mentioned above, are categorized as forced or planned.  Frequency and duration of 
both categories are illustrated in Figures 5 and 6.  During outages of the heated ML&P water, the 
boiler system at the hatchery would need to supply the hatchery heating needs.  It seems apparent 
that the secondary boiler system would need to have the capability to react both to planned and 
forced outages. 
 
Cooling Tower Water 

Condenser water temperature data provided by ML&P was analyzed to understand the heat 
available for this project.  These data were recorded by plant operators on an hourly basis over 
the period January 1, 2002 to June 24, 2003.  The data represent the heat available in the 
condenser (cooling tower supply) water.  Monthly graphs of the water temperature and its hourly 
fluctuations, represented as standard deviations from daily average, are included in Appendix C.  
A summary graph of waste cooling tower heat in BTUs (Figure 5), illustrates the heat available 
over the most recent 18-month study period. 
 

                                                 
1 MMBH = million British thermal units per hour (BTU/h) 
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Figure 5. Heat Available Data for 2002 and 2003 
 
In Figure 5, the primary or graph line indicates the total heat available, and fluctuates from zero 
to 400 MMBH (Y-axis) over the study period (X-axis).  The three horizontal lines represent three 
allocations of the available heat.   

• The lower allocation line, at 60 MMBH, is the heat required for the hatchery.  Heat is 
adequate for the hatchery allocation anytime the graph line is above the 60 MMBH line.   

• The middle allocation line, at 135 MMBH, represents the hatchery allocation of heat plus 
the existing 75 MMBH AWWU heat exchanger allocation.  Heat is adequate for the both 
allocations anytime the primary line is above the middle line.   

• The upper allocation line, at 210 MMBH, represents the hatchery and existing 
allocations, plus an allocation for a future second 75 MMBH heat exchanger for AWWU 
that has been proposed.  Heat is adequate for all three allocations anytime the graph line 
is above the upper line. 

 
Note that the condenser water temperature affects the operation of the heat exchanger.  As can be 
seen from Figure 5, any time the plant is in operation, it produces ample heat to meet the 
hatchery allocation.  However, once the water temperature drops below 83° F, it can no longer 
generate 81° F water for the fish hatchery.  Also, if excessive icing occurs in the cooling tower 
during cold weather, warmer water is needed by the tower, which would reduce the amount of 
heat available for hatchery use.  The cooling tower water averaged 89° F while operating over 
the period January 1, 2002 to June 30, 2003.  The high month averaged 97.3° F and the low 

Unscheduled plant off line 

Scheduled plant off line 

Available BTUs 
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month averaged 85.1° F.  It should be noted that the 2002-2003 winter was warmer than the 
average, ranging from 14 degrees above normal in November 2002 to 1 degree above normal in 
March 2003.  Further investigation of temperatures from colder years and their affect on heat 
supply should be completed before final design.    
 
From the figure, it can be seen that the hatchery plus the existing AWWU heat exchanger 
allocation were reliably met, and the future AWWU allocation would be met a majority of the 
time.  However, for the proposed project to succeed, the primacy of the hatchery needs with 
ML&P, over the AWWU allocations, should be firmly negotiated with MOA during the design 
phase of the project. 
 
The reliability of Plant #2 as a heat source can also be described as availability percentages.  
Figure 6 contains six bar graphs depicting the availability of Plant #2 for the period January 1998 
to June 2003.  Plant #2 has averaged about 80% availability over this period.  Appendix C 
contains additional data that compares the availability to the reason for the outage, either Planned 
(PO) or Forced (FO).   
 
 
SCHEMATIC DESIGN 

The second part of the project, after the preferred route was selected and heat availability 
determined, was to develop a schematic design of the selected route.  The intent of the schematic 
design was to develop a system that would be simple to operate and provide flexibility to 
accommodate other potential users of ML&P waste heat.  The schematic design contains pipeline 
and mechanical sheets.  The topography and utility information gathered in the first phase was 
used to create plan and profile sheets of the proposed alignment.  These drawings are attached in 
Appendix D.  The schematic design of the route is shown on sheets C-01 through C-11.  The 
conceptual mechanical design covers the waste heat exchanger system, heat exchanger building, 
and process controls.  Sheet ME-01 presents a diagram of the overall system from the two 
production wells to the hatchery.  Sheet ME-02 shows the control point schedule and the utility 
building plan layout.  Sheet ME-03 presents the process and instrumentation diagram of the 
system.  Engineering calculations used to develop the schematic design are located in Appendix 
E.  The following sections describe the specific elements of the schematic design in more detail. 
 
The schematic design was used to develop a cost estimate for constructing the system.  To assist 
in the development of the cost estimate, the pipeline alignment was split into several sections: 
well field, pipeline from wells to well manifold, cold water pipeline to heat exchanger, and hot 
water pipeline to hatchery.  
 
Well Field 

A well field system capable of producing 1,500 to 3,000 gpm is desired by ADF&G.  Research 
into the hydrogeologic conditions from the first phase suggests that two new wells (1,500 
gpm/each) may yield the desired groundwater production.  Static groundwater levels in the area 
typically range from approximately 40 feet to 160 feet below ground surface (bgs).  For the 
schematic design and cost estimate, ADF&G directed the project team to assume the installation 
of two new well fields approximately 2,825 feet to the southeast and east of the ML&P Power 
Plant #2 to a depth of 160 feet bgs, to produce a total of 3,000 gpm.  The location of these two 



1998 Month to Month 1999 Month to Month

1998 Avg: Avail- 81% FO-10% PO-9% 1999 Avg: Avail- 82% FO-4% PO-14%

2000 Month to Month 2001 Month to Month

2000 Avg: Avail- 81% FO-2% PO-17% 2001 Avg: Avail- 78% FO-8% PO-14%

2002 Month to Month 2003 Month to Month

2002 Avg: Avail- 79% FO-17% PO-4% 2003 Avg: Avail- 96% FO-2% PO-2%

LEGEND
Avail - Available
FO - Forced Outage
PO - Planned Outage

Figure 6
1998-June 2003 Plant 2 Availability & Types of Outages
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wells was selected to provide as sufficient distance between the two proposed wells and AWWU 
Well # 9, while still using a producible section of the aquifer.     
  
In addition to the above assumptions, the following design criteria were assumed to develop the 
well field schematic design: 

• Two new 12-inch diameter wells installed at a depth of 160 feet bgs. 

• One 110-horsepower (hp) submersible pump for each well to produce a maximum of 
1,500 gpm at a maximum 150 feet total dynamic head and a maximum of 70 feet static 
lift. 

• Submersible well pumps controlled using a variable speed drive.   

• 12-inch diameter conveyance piping for each well.  
 
Two identical 8 feet × 8 feet × 10 feet well vaults were placed at each wellhead to house controls 
and other instrumentation. Each vault will have a variable speed submersible well pump, 
discharge piping, heater, controls, lighting, ventilation fan, sump pump, and locking access 
hatch. The groundwater will be piped underground to a separate, centrally located well manifold 
vault.  
 
Well Manifold Vault 

Groundwater will be pumped from the two wells and combined at a centrally located well 
manifold vault.  The mixed well water will be piped underground to a newly constructed heat 
exchanger building at ML&P Plant 2.  A flow transmitter, check valve, and isolation valve will 
be provided for each well line in the manifold vault.  The manifold vault will have a heater, 
controls, lighting, ventilation fan, sump pump, and locking access hatch similar to the individual 
well vaults. 
 
Pipeline 

The Middle alignment selected during the Conceptual Analysis phase of this work will have 
three segments: two production lines from the well field to the well manifold vault, a cold water 
line from the well manifold vault to the utility building, and a hot water line from the utility 
building to the hatchery.  The following design criteria were assumed in the development of the 
schematic design for each pipeline segment: 

• 12-inch (inside diameter [ID]) high-density polyethylene pipe (HDPE) for each segment 
from the individual wells to the well manifold vault. 

• 18-inch ID HDPE pipe for the cold and hot water segments. 

• Piping to be buried a minimum depth of 9 feet and a maximum depth of 12 feet to top of 
pipe. 

• Insulation for pipe segments with less than minimum cover.  

• Insulation between all pipes where the new groundwater line crosses over existing 
AWWU water lines.   

• Single-pumper hydrants to provide air relief at the high points in the alignment.  
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• Directional drilling or boring and jacking operations 200 feet long each under Glenn 
Highway and Ship Creek.  

 
Each pipeline segment is further described below.   
 
Well Field to Manifold Vault 

To obtain the desired water quantities, two wells will be required.  The preliminary concept 
design sheets show the south well at the approximate location of test well number four.  This 
location was selected because it provided the maximum distance away from AWWU Well # 9, 
minimizing the zone of influence for the well.  For cost estimating purposes, the second well 
(east well) was assumed to be similar to the south well and the same distance from the manifold 
vault.  As its location is not certain, it is not shown in the design sheets.  Water from both of the 
individual wells will be piped underground to the central well manifold vault and mixed.  The 
estimated length of the pipeline segment was assumed to be 2,825 feet for each well.   
 
Cold Water Line 

The second segment runs from the well manifold vault to the new heat exchanger building, 
which will house the heat exchanger and associated controls.  This line will be sized at 18-inch 
ID to reduce friction losses in the line.  The manifold segment will be 2,495 feet in length.  The 
heat exchanger building is described in more detail in the heat exchanger section.  There are 
several areas near the ML&P facilities where cold and hot water pipelines cross.  Further 
investigation to the exact locations of the existing utilities should be completed before final 
design. 
 
Hot Water Line 

The third segment carries the heated water from the heat exchanger building to the hatchery.  
The segment is constructed from 18-inch ID HDPE pipe and is approximately 8,200 feet long.  
The pipeline leaves the utility building and runs along an AWWU water utility corridor until it 
reaches the Glenn Highway.  The alignment then parallels the highway for approximately 1,500 
feet to where it crosses under the highway.  Directional drilling techniques will likely be required 
by ADOT&PF to cross the highway corridor and were assumed in this analysis.  Starting at the 
north side of the highway corridor, the pipeline travels along an existing cleared corridor for an 
underground gas line to Ship Creek.  There are also overhead electric lines along the corridor, 
which hang low in some areas.  Caution will be required for construction in this area.  For cost 
estimating purposes and the permit analysis, widening the corridor in this area was anticipated.  
The alignment will then cross under Ship Creek, again using the directional drilling techniques.  
The alignment will cross under the creek near the existing pedestrian footbridge.  The pipe will 
be buried under the access road between the bridge and the dechlorination building at the 
hatchery. 
 
Agencies were contacted to discuss the alternative of open trenching for the creek area.  An open 
cut crossing was not well received, but may be a negotiated alternative in final design.  
Directional drilling, however, was assumed for the schematic design.  Installing the pipeline with 
an open cut under ship Creek should be investigated during project permit negotiations. 
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Hatchery Building 

The water arriving at the hatchery in the pipeline will likely have some variability in both 
temperature and flow.  To accommodate these changes into hatchery processes, the heated water 
will be blended with other well water at the hatchery.  An addition to the dechlorination building 
is anticipated to house a 6,000-gallon blending tank, where the pipeline will discharge.  The 
blending tank will allow fine temperature adjustments to the process water, depending on 
production needs.  
 
Heat Exchanger Building 

The heat exchanger building at ML&P will provide the heat necessary for hatchery production 
needs. As shown on sheets ME-2 and ME-3, the building will contain a plate-and-frame heat 
exchanger, dual vertical inline centrifugal pumps, an overhead beam crane or gantry crane, 
valves, controls, and a controls system.  The building was assumed to be 24 feet by 32 feet to 
house the heat exchanger and associated controls and piping.  The following design criteria were 
assumed for the heat exchanger: 

• 3,500 gpm design flow rate (entering heat exchanger at 41° F, and leaving heat exchanger 
at 81° F max) 

• Heat Exchanger Capacity:  500 (3,000 gpm) (81°-41°) = 60 MMBH 

• ML&P Cooling Tower Water:  Varies 85° - 100° F entering temperature; 3,425 gpm 

• Line taps sized for future additional 5,700 gpm for possible future AWWU needs 
 
To provide heated water for the heat exchange system, a loop made of two 24-inch, 60-foot long 
ductile iron pipes will provide the tap (or bypass) and return into the existing 36-inch ductile iron 
pipe at the ML&P facility.  The tie-in was sized to accommodate hatchery needs and possible use 
by AWWU, as requested by ML&P staff.  AWWU may locate a heat exchanger building 
adjacent to the proposed hatchery heat exchanger building in the future. 
 
This conceptual design is very similar to the conceptual design presented in the 1999 and 2000 
heat exchanger reports that were prepared for AWWU (AWWU, 1999 and 2001)—with one 
significant difference.  The previous concepts indicated that the cooling tower water would be 
taken from the 36-inch cooling tower supply line, cooled by the heat exchanger, and then 
discharged into the cold sump of the cooling tower, which would affect the condenser water 
temperature controls.  Under the current concept, the warm (85°-100° F) cooling tower supply 
water would be directed through the bypass, cooled by the heat exchanger for the hatchery, and 
then reinjected immediately downstream of the bypass for additional cooling in the ML&P 
cooling tower.  This approach would result in no changes to the pressures and flow rates in the 
cooling tower system.  The temperature of the water arriving at the cooling tower would be 
lower, but it is anticipated that the existing temperature controls would be able to continue to 
operate with only minor, if any, programming changes. 
 
The system is designed to use approximately 3,425 gpm of the cooling tower water to heat the 
41° F well water.  The well water must arrive at the hatchery at about 75° F.  Due to temperature 
losses in the pipeline, it is expected that the well water must be heated to 81° F at the utility 
building.  This heating requires approximately 60 MMBH of thermal energy.  The concept 
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design shows that the future needs of AWWU have been taken into consideration.  The drawings 
show a pair of 24-inch pipes connecting to the cooling tower line, which will be made available 
above-ground to AWWU in the heat exchanger building for future connection.  The anticipated 
total cooling tower flow to be used by AWWU is 5,700 gpm, as indicated in the AWWU / 
ML&P Heat Exchanger Cost Benefit Analysis (2001).   
 
The location of the heat exchanger building was an important consideration in this project.  Four 
possible sites were considered, and with input from ML&P, it was decided that the location in 
the existing containment area for the abandoned fuel oil storage tank would be the ideal site.  At 
this location, the connections to the cooling tower line would be accessible, the utility building 
would be easy to access, well water pipe installation would not involve removal and 
reinstallation of fencing or piping, and there is sufficient room for an AWWU utility building 
adjacent to the hatchery heat exchanger building.  According to ML&P, the abandoned fuel oil 
storage tank may be demolished as part of this project, or earlier if done by ML&P.  The cost of 
tank demolition has been included in this project cost estimate.   
 
Power 

Both of the water well vaults, the manifold vault, and the utility building will require a reliable 
power source. There is a buried 12kV distribution line at the southern well location and manifold 
vault sites, so providing power to them and the utility building will be an extension of these 
lines.  The eastern well location will require new buried distribution lines.  Due to the proximity 
of the well vaults and heat exchanger building to the power plant, and the inherent reliability of 
the power, a backup power system was eliminated from the concept design.  The U.S. Army may 
require that the transformer, meter, and all other components at the well and manifold vaults be 
below grade.  This issue should be evaluated in final design. 
 
Controls and Communications 

The heated water pipeline system will require a reliable control system.  The control system 
should be designed around the Allen Bradley SLC 50/04 PLC controllers for seamless 
integration with the existing hatchery control system.  The system will use various pressure 
transmitters, temperature transmitters, flow transmitters, aquifer level monitoring sensors, and 
motor-operated valves to provide fully automated operation.  Touch-screen graphic panels and 
emergency shutdown pushbuttons will also be provided for operator interface. 
 
Communications between the well vaults, manifold vault, utility building, and hatchery PLCs 
will be by direct-bury fiber optic cable.  The cable will be installed in the same trenches as the 
water pipe.  Other communications methods, such as radio frequency and microwave, were 
considered, but they proved to be much less reliable than fiber optics. 
 
Under the concept design, two control points will be provided for use by ML&P.  One will be a 
digital permissive signal that will allow ML&P to completely shut the system down, manually or 
automatically, in the event of unplanned system trouble at the power plant.  The other will be an 
analog signal that would allow ML&P to limit the heat used by the hatchery system.  For 
example, if the cooling tower experiences excessive icing in cold weather and requires warmer 
water, ML&P will have the option of reducing the hatchery use.  With the available serial 
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communications, ML&P will also have the ability, if desired, to monitor the entire system with 
low-level access. 
 
System Integration 

Currently, the hatchery uses waste heat from the cooling pond of the adjacent military power 
plant to heat water from local wells.  However, the power plant is scheduled to be 
decommissioned before November 2003.  Due to an immediate need for a new heat source, 
ADF&G intends to install a new boiler system to heat the process water before the power plant is 
decommissioned.  The boilers will be used full time as the primary heat source until a long-term 
heat source is developed, and then as a backup source after the heated water pipeline is 
constructed. 
 
The heated water pipeline will deliver water to the hatchery at approximately 75° F.  The heated 
water will then be blended down to a precisely controlled lower temperature.  Construction of a 
new blending tank is anticipated to achieve the precise temperature control.  A bypass line with 
motorized control valve will be installed to reject unheated water during the startup sequence of 
the heated water system. 
 
Due to the need for precise water temperature control, reliable automated operation, and 
redundancy, the heated water pipeline and its controls will have to be carefully integrated with 
the existing hatchery systems.  All new control components shall be selected to match existing 
components to ensure a standardized system.   
 
Because the hatchery water supply cannot be disrupted for any length of time during 
construction, the supply system will need to have a supply bypass in-place prior to completing 
the final tie-in to the hatchery supply line.  This bypass should involve having the new system 
operational to the hatchery sump for warmed well water or to a new pre-mixing heated storage 
tank.  This bypass will supply the necessary heated water while the final tie-in piping is 
completed.  It is anticipated that the new interim boiler system built at the hatchery will serve as 
an emergency heat source as well as during the calibration of the new heated supply water 
system.   
 
Permitting Considerations 

Before a federal agency can take a major action, such as issue a permit for construction on 
federal land, the project must be reviewed under the National Environmental Policy Act (NEPA).  
Unless the project is routine and its implementation is sure to not cause significant environmental 
impacts, an environmental assessment (EA) must be prepared.  The EA will determine whether 
or not the project would result in significant environmental impacts.  The BLM, as manager of 
Fort Richardson lands, will be the lead federal agency for preparation of the EA, and the EA 
must be prepared according to BLM regulations and procedures.  
 
We expect that the process of preparing an EA for work on Fort Richardson will be slower and 
more complex than it would be for work on civilian lands for a single federal agency.  Both 
BLM and Fort Richardson staff will be heavily involved in information analysis, and in the 
decisions made during the process. The BLM and Fort Richardson may have conflicting opinions 
on the process.  Access to the site and to information may be more difficult than for a project on 
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non-military lands, and meetings will be more difficult to schedule.  Interim document reviews 
are likely to require long periods of time.  Issues specific to military lands will need to be 
addressed, and heightened security awareness may lead to unusual requests for analysis or 
mitigation measures.  
 
Conversations with three separate entities that have recently worked with BLM to prepare NEPA 
analyses, including two which analyzed projects on military lands, indicate that the NEPA 
process is likely to be more time consuming than normal, both in terms of hours spent and 
elapsed time from start-up to a signed document.  Preparation of an EA can cost anywhere from 
$10,000 to $500,000, depending on project complexity, level of controversy, issues, and lead 
agency requirements.  Costs for a typical EA range from $50,000 to $100,000.  For the reasons 
described above, preparation of an EA for the Fort Richardson hatchery water line is likely to 
require more effort than a typical EA, even though there do not appear to be substantial or 
controversial environmental issues.  The estimated cost is $150,000. 
 
 
COST ESTIMATE 

Using the outlined conceptual design for the Middle alignment as described above, a project cost 
estimate was developed.  The total estimated cost to permit, design, provide construction 
management, and construct is $5,470,759.  This includes a 25% contingency ($1,094,152).  The 
table below shows the break down of cost and Appendix F contains the complete detailed 
itemization for the cost estimate. In developing this conceptual level cost estimate, the estimate 
was divided into three major categories:   
 

• Facility Cost 
• Pipeline Cost 
• Site Electrical & Communication Cost  

 
Facility costs were associated with the two new production wells, the well manifold vault that 
combines flows from the two wells, the new heat exchanger utility building, and the tie-in at the 
hatchery.  The pipeline costs were broken into three components:  general construction site 
preparation, buried HDPE conveyance pipe, and buried ductile iron pipe for the tie-in loop at 
ML&P.  Site electrical and communication costs included power lines, controls, 
communications, monitoring systems, and related items. 
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Cost Summary Table 
       

Project Component  Estimate  Contingency  Total Cost 

       
Facilities   $ 1,110,745   $    277,686   $    1,3888,431 
 Well No. 1   $    198,641     
 Well No. 2   $    198,641     
 Manifold Vault   $      61,428     
 Heat Exchanger Building   $    578,280     
 Hatchery Tie-in   $      73,754     
       
Pipeline   $ 2,264,355   $    566,089   $    2,830,444 
 General Site Set-up   $    551,167     
 HDPE Pipeline   $1,608,571     
 Buried Ductile Iron Piping   $    104,617     
       
Electrical & Communications   $    243,127   $      60,782   $       303,909 
 Electrical Power Distribution   $    170,859     
 Fiber Optics   $      72,268     
       
Engineering   $    758,380   $    189,595   $       947,975 
 Engineering Design   $    434,187     
 Construction Management   $    324,193     
       

   $ 4,376,607   $ 1,094,152   $ 5,470,759 

       
 
 
Several assumptions were made in developing these costs.  The first assumption was the 25% 
contingency applied to the overall cost to account for the conceptual design level of the project.  
This allows for unforeseen adjustments that may be needed during final design.  The other 
assumptions were estimating 12% of construction cost for engineering design, and 8% of 
construction cost for construction management.  Additionally, it was assumed that the 
contractor’s overhead would be 8%, home office expense would be 5%, the contractor’s profit 
would be 10%, and a 1% cost would be associated for bonding the project. 
 
Cost Savings from Heated Water Pipeline 

Assuming operation of the system for eleven months per year under a full load of 60 MMBH, the 
system will use 4.82x1011 BTU annually. Using a current natural gas rate of $2.88 per MBH, this 
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equates to an annual savings to ADF&G of approximately $1.73 million. However, negotiated 
bulk gas rates may reduce this number by up to 50%. 
 
Also, assuming operation of the system for eleven months per year under a full load of 60 
MMBH, the cooling tower makeup water load will be reduced by up to 69,000 gallons per day.  
Using a rate of $0.10 per 1,000 gallons, this equates to an annual savings to ML&P of 
approximately $2,300. 
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Appendix C 
Data Collected from ML&P 
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Appendix D 
Schematic Design Drawings 
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Attachment I 
Well Field Information 

 


















































